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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the initial excessive 
exhaust gas recirculation by the effect of an exhaust pressure at 
the same time when the exhaust gas recirculation is started at an 
early stage when an exhaust shutter valve is opened. 
SOLUTION: When an exhaust shutter valve (b) is closed to improve 
a heating performance, the exhaust gas recirculation is stopped as 
the exhaust pressure is high. As the exhaust shutter valve (b) is 
opened slowly to avoid a torque sudden change, the exhaust 
pressure change becomes gentle, but the opening (step number) (e) 
of the exhaust gas recirculation control valve is corrected to a small 
value at the initial stage and increased so as to be a target opening 
#VSTEP gradually. The excessive exhaust gas recirculation is not 
generated by the effect of the exhaust pressure before the exhaust 
shutter valve (b) is fully opened and the target exhaust gas 
recirculation rate can be obtained from the initial stage. 



la) 



Id) 



<0 



3\ 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 .ipdl.jpo.gojp/PA1 /result/detail/main/wAAAa071 89DA41 23371 72P1 Mr 2003/05/30 



<19>B*BI«HW (JP) 02) & ^ *Ef It & ^ (A) <ll)*tta*&H«* 

#^2000-337172 
(P2000-337172A) 
(43)^H B ¥^12^12M 5 B (2000. 12. 5) 



(51) IntCl. 7 

F 0 2 D 9/02 
21/08 
41/02 
43/00 



3 5 1 

3 0 1 

3 0 1 

3 0 1 



F I 

F 0 2D 



9/02 3 5 1 E 

21/08 3 0 1 B 

41/02 3 0 1 E 

43/00 3 0 1 K 

3 0 IN 

m&m* m?m<D&3 ol (± 7 h) 



f-73-r(##) 

3G0 6 2 
3G0 6 5 
3G0 84 
3G0 9 2 
3G3 0 1 

m&m\zm< 





#BS¥H -149159 


(7DWSA 


000003997 










(22){ilKB 


¥J*1 1*P 5 J328 B (1999. 5. 28) 










(72)&9Hf 
























(74)ftSA 


100062199 



















(54) [f£flcD£*W 5V— e;wx>^>©»5uli«^{g 
(57) [S£>J 

mm i -r tm< t £ c ^mntc 

ift*=Sr«BR3ia[*l»jh^*. 

mm.mm#<offl&. (xt 771) i±. im&frz&Miz 



(a) 



OFF* 



(b) v+*9K*,-f 



(C) Kfl-f 



<d) * * 



(e) ^"^TS 

(VSTEP) 



-t VSTEP 



(f) EGR* 



!( 2) 000-337172 (P2000-3 358 



w±t h i ^ i-Lfcx — ^/i-^y^ycom^M^m. 
& n izm twth x d izmm-t & msMiE^^m t x o 

x^'ycoSWUIsiiSlg. 

[ 111$$ 3 ] "S^uiffS^f^olMSS^^J; 0 ±8£ 

•r ?j<>i>7<r>mmMztt o m&im#<r>mrm)i<zm'& 
mmt ^-&mxm 1 stm 2 (ctem^ -r — tr/i^x^ 

[f&^PSlftrSMBJ 
[0001] 

[&9itf>«-t.S>i$fB#S] ^olWBti, f^**/ny 
[00 02] 

[^ojjfg] if 4— *£>v^>i;><ntim<p\ l zis$.ixh 
*mM-h ±?iz Ltmfm%£immm>t>%ie>tix 

izx -o xm^fcmu^xiimm.izifrf&m^Mfcmz 
vmLx^h mz-immw-9-4 5 2 m&mmm 

[0003] £tz&W)Mf8<?>'f 4 — etmyi/ymzte 

mntzMz. vmsmtztim v ?w?zmttz i> 
a>tmhixx\.^h. zwmisvyfwyiz. 

&&g&iz%tx&mmz. b&wiw&gcoxj 
•yi-mmz£->x.m&tL&i><Dx\ z^m^^-y 

*trtz±.&th ( mummy- 5 - 7136 m&mm 
mm) . 

[0 0 04] ZCOXo^Hm^ y^^y^ttzh 



tx^&t. m%mffiM.m<7)-mzftm?z>mi± 

[0005]-?^). x y i^' ^jf«£««TSte$ 
[0006] 

[3%b^«^l <t 3 1 -thwtm ±.mm^* -y s^>v 
fit, m&wtmimtcofflx'mmztyvmthti&i* 
oyxihhtf. M£i$. mm^mzm^>^ y^^y 
zmttzt&smzft.mLtzk-t&t. am>- 

ffi^iST-f SCI t* 1 ^ . XV ^"VCO h^^*^.tc:±# 

[0007] zcvfztb. x^mm lx . 

y--v y ^>'- i ;/l'7'<y5^l62r^ > * i; 5r^^i: t . h^^<7) 

ffi\>>v y ^^/Pyo^f^t!;^^^ *> <r>h -?h b . ± 
^W<7)#ffi<y^T#HSBW;:3ift.6 - fc fc^ ^ *>T\ « 

[ooosj^^ m%>-^ -/ f^yifflfrbm^ 

[0009] 

[Wffl«rlH«W Ztzihcr&m Zz\X\ »*«ltc«S 

»hj{±. mmMmzmmmzi&hvmi'* v-r^ivr 
tfimztLX^hbbhiz. z.<r>m%^ y^^y^ 

ti. limm.i'^'yf'^y'nmmi.z, jje^swhsbi 

■tS J; 3 Lfc-r -f - -fe* ;i/x y i^' ycoffl^MffiMMlzte 

az, ±Mmimmftw#cr>fflm?: mmfflm^Pivx&« 

[0010] ^co^ji, iNftc. M^Ja2(7)J: d(c. Jb 
[0011] -r^rfc*>, ±3im%^* y ^ A^yii, «« 



<(3) 000-337172 (P2000-3 358 



fCDA&BftS'* -y ^^^y^'^IW-i. 2 d K LT £> 2 

m^®K)Wiz_t>tiz>tz<,z, ^mcv>v-9^m^mm- 

[0012] m%is*r -v ?^A7tfffl< t £ fc„ XVS/ 

x y ?^>\s7cm&m^fflim'^<tfnmz#omm<7) 
m s $>fr%&Tizttm-i-z>£5iz. msmm.mw#<7)mm. 

[0013] 2*:. »*JS 1 , 2{^S-T?»iS*«3fc 

mz®.m%jtf> i 3.i?t>tix v t cotctjv vc s sfm^-r 
•y f^vyammhtzft $ msdmiwmimizmm: 

MimWlZ$-Z-&^^&Z: $ t>izi%Z-X^Z>Z. t *«f 
t&i:LT^-l>. ±IE©^#(±. fif»SS£««0+<7)R)t 

SSg*SrSI3R-rs J; o IZLX^&tf, iffS^-v y 

ycom^^>. -iznmtmzicvffiteinMiz. 
i*«3a3^Bjt'(i, mmiwfflimzmMzMmz 

[00 14] 

tmss* y *'<i\s7*m>i)Hzm< 2 o (cl^^ch 

# . y?'*t\s7<?>mim>iztt ? msmmmithia 
n&t> mmmfcmz^tzmjL%W9sM%&*nh z. t 

3&«T#S. ftot. #SUtS££:^a«*&LTNOx?) 



[00 15] 

\w%<r>mfc<rmm\ kit, z.cr>%pRoi&£L^mi&<r) 
jtmzmm \,zm?5\ ^x mmzmw-t& . 
[ooi6iiui c coftwizfa h swubssssbo— 
mm^m-mistmmmx'h-yx . i *^ < — t'/uxy 

2a*-t<o»SljIBk 3*^fMjiS&2r^ixm^L 

WA a tmBET^^-j.x-^4 b ti^^riSHiy-v -y 
^ v s'/py 4 $itT v ^ . ±Kft ET nax-^ 
4bfl mESk^iBKTtirKJmBErtfvr^^H**^ 
# 5 Sr^- L T *JE V A C tlh b jtfk 4 a Srfflfii 

t#«c4a?r^{3[gfc-ri»«S;t^-oTVl.. dT. 
±IE^,jiK 6 tc<i . 7^(r>mx LX#fc4a.<?> 

mm*wm(:i>r>k-?z>tz*biiz^ mg&&<?>*v 7 < 

[0017] 3.ti±M<&9tim2lzlt. ^SP*^xT7 
U — ^ 8 §r ^- LTBX 0 ain-i»ft«Oc£»$r 
i.«fa^:coxT7a^-^ 9#tf-i££:fx-0^ fc i: t 
^%^\y-7^ 1 Oi 0 *>-LSHa«fcr, SP^s^ic 
®$ulS6®«Sr^-& tzih<r>mm# 1 1 ixT v ^ 

4. -<7)©^#1 1«. ISt&tET^fiX-^ 
&*L. m^#l 2co«MtJ:0mffVAC^A^tt 

[0018] ±ieff^®SS3 k®.mM3&2 t cOl^tCti. 
m^M^Mffi 1 3 *^tt ^ir.T 4 . - OP^SSBiSS 

1 3c7)— ^(i. «tm>'^-y^>'^y4cD±cS{>iaT-#^ 
3iSS3tc«M$ix, ffiSSJi, 1 0 digits 

ttTV^S. COSP^^iiS&l 3tc(i. Xf77t-^ 

$JW^^1SM«# 1 4 V \S . 

[0019] 0 1 {CfcV^T. 2 1 {i:^«styx 
/K 2 2ti^"a— T^^. 2 3{i7kia-fe>"f , 2 4tti 

-frix-fix^ LT^£>. ±ie^^S8S*ilffll# 1 4 . pmi' 
-V -y^>'N';U7'4ffl<0H*«JK#5. ?R^#1 lffliOt 
1 2m±. 3>h n— ;Uxx 7 h26 tzjz iXfflffl 
$ixT*5 0. iwyhn-;i,i-7h26l:{l _hl£ 
*S^yf2 3. !Hie»-fey-9-2 4. T^-fe7^«-fey 
-9-2 5. xT7ap<-^9^#a-fe>-9-^l^tiifl^ 

[0020] iiegmv-^ y ^^^7*4 12. iS^fflfc: 

xyi/yjHiig^i: . mmmM&Qt. ^m^&t. 

{zm-J^XfflWZtih* o^O. x>S/'y[a]^fcJ:t/" 
*C) JSTFC**«Alc. «BR^-f^^y4*Wt=Sr 



! ( 4 ) 000-337172 (P2000-33 58 



C?tlX&<0. IS^-ATyXX-f 7f* 5 ON^C 

[oo2i]^t, <$mmz. m2cr)mwmftx:mk 

LX^ht^^i, y -9 '<>l-7 '4iifflQ.Wt% 

mjEiSJKiiLLi: 3: ^> fc fc £ fcii. =» > h o-/Iol~ -y h 
2 6 <0#J»fi#K <fc oTH*«K# 5 #W 9 gSi. £>ix . 

Xim.^hcr)tKc ]r ). M-oX, #fo4al±&«izm^X 

[0022] -jj. mums.u. <m&kmz*-?xfc£ 
&Bmmfm%mtz%i^xmwziiz. m3&. mmm 

tfSUCftfctli . -e L/C . »/ ^A*;^4^« 

«^rtT'?>tL(f. SE^i^ -y 9f^-XA WflJjiCtfoT 

#=4 Acotm^mmh^t oifcEo^^ffiT^ffis-r 
a^t, #e»9Sem*# 1 4 <oBaKJi*0i«{2/h$ < j&» 

[oo23]*fc. 1 1 1±. iwaKsasarSii 

. oil *) , aswBBBWco+T, SMOBft^a* 
«V vflBKftSfirH<0-»K*J V v£ . 1 1 jWB t 

S. zzx\ mfs.^^ -/ 9'</U74<vfflfffl}tztt->xm 

9iMm**ffltkZft.z> tztz. iiMi 5 i4 commit 
- 1 iz%?><ox\ mfrizmmmtxwmi 

#1 1 ZmtZiol/zLX^Z. 
[0024]@5t±, JJE3>-ha-^JL-y b26C 

7' 4 cOH^icf* d m$m$i&\W<r)ffitl£m-f 7 a— f - -v 

[0025] Xf'yTl Tii. 0ijHi:&ifl»!<D/U- 

Xfohti^frZWfcth, ZZX\ YE SX'fotlif. X 
T--yT2^it^, $Su33fti|»#l 4« (VSTE 

P) £0fcU WSS3&L*#±thbki>tZ. 

1 lZmmt-ti. ttz. yy^FZCHZO^ yh 

u -m^-^y^mT-th. m->x. m%^^y9 



[00 26] Xr-yTlX'NOcr)i%&Z, Xf'-;73^ 

z z x-wmmmi"? ■•/ 9*i\>y 4 tmx-h ->tztch 

mb~>tlW&X'$>& Z t&7f(t<DX\ -y 74 tiK^ 

St. SP^yA-7?^74ttigi(c 

[0027] XT-yy°4X'iZ. ®&fr&<vm&*ffl&7F 
•r^^vTM^'J-fey KL % ^TtXT-'yT-ST-li. ?SIE 

WKiii i^mcoms.^mx'$)-r>x^ mmo. 4 
w&iz&fezti&tf. ox'h-oxi>£\,\ h&wt. m 
m.3kmzm tt^-? >y r*^sg^ai^-«fc 3 tc lt t 

;t*^, «^H!IT'*!J»fflKl&/jN$<-ri,^i;* i "M* 
[00 28] <^(C. Xf776M*, ± 

HK#VSTEP*a^fi. ZC7)BW:fflg.#V STE 
P(±, Hl^tCJi. S^SB£Mffli#14(CfcttSX7 : - y7' 

7fcfe^T. ±fe@g^JK#VSTEPtC±ieaiE«gc 
K^tT. ^tcaj7j-r&Xx-y7licT-J)S^ffiVS 

K 1 fcBHfi V STEP 1 4 

WZtiZ. £fz. Xf778ttt, ±E«jE^iStK*U 
t3tUfc*»fcfl£U l*»T'$>atf. Xx-y7-9^Jt 

[0029] <X[HimK<i. Xf'/73KXf771 1 

m<&3=fttimm&# 1 1 <ora««-cfe s i^mmmxh & 
frzmq-tz (H4#.^) . mmmxhtm. xt^r 
i i £gH#®t-r-&. -7f. m 

5eU MITMltltS^tli, ©^#1 

Xf»/71 4^it^\ lSr^tSo ^fc. 

;<OTM 1 tciSSS^Sti. mf\is*r y?^/l-y*4cr> 

im4 *tfi£ffl{zw< l zmt&miz®fm#i i tmtz 
mMizm.$LZti&. 

[0030]^f7715tli. 77^17* 
•g»*^*^fJ^L. lX'Z\imiZl±. Xf7715K 
Xf776^IS. o^O. F=lfc^S^T\ Xf7 
T6-X^ yT9^0igg^. ±atfeJ:?t^ ^ 



:(5) 000-337 1 72 (P2000-3 358 



■f ~/ ?° 9 jcB fvC MiE^iSt K 5 £ii*-f & COX', m 

TEPiiSMUJgtfVSTEPK^U^ 
[00 3 1 ] ±lScDj:?ic:7 5^**1 b&itlt>. J& 

[0 0 3 2] 06 Ji. iIyt7^A^7*4iil<i;l 

5<i. ( a) Oi: dtCONjE^OFF'Vfc^ffcU dfl 
Ctfot, SE^^y^/l-T^** (b) (Oidtc^ 

© ! iWt:fiT U ( c ) <t> J: 3 (stP^d*: Wl- ? ^ 
[0033] & i%r& 



■ftOWKt Kl(:J:0^l.liSST'Xf7 r m<*zffl\, \f z 

j ik. ^wmz®-~>x'&>i\,z%h% . #E#+4HcfrFL 
^cagra«#vsTEPic5t-rs. tot, sh^) 

( f ) J: oi:, -y ;yv\/i-y4 

( e ) & j: ik ( f ) Kssire^t-J: 3 »=, mmMmnm 



[01 ] 



[si ] ^o«Bjt«s»saKa6B^fliiass-^r«i£ 

[02 ] ity-v •y^^VL-y^fciLfBBcoSiJPffl^S: 
*-T#tt0„ 

[03] BH»SWSE*<OfifttS:*nfttS. 
[04] «««#OBH*Jj:lfmot!1l«W***^tt 

[05] #MiU!m$0»<OS£ft£*-r7o-^-K 
[06 ] Vmis* y ^/^uy«§Hf36i$<0#gl5<0^^ 

[*re<oiB«$n 

1 l-WUS* 
1 3 -#S«iSBi8 

1 4-m^mm&m# 



[02] 




t3--»»B«as 

I4--*«««*1*># 



!(6) 000-337 1 72 (P2000-3 358 



[05] 




N 



EGR 
0% 




suras 

*VSTEP §8£ 



K S6 




S2 
J— 



VSTEP=0 

isa 



=#VSTEPX»Tp S7 
58 




I K«-K+aK 1 



[06] 



ON 



(a) = *M* 



OFF 



SB 



(b) y>«y5/t4,^ 



B3 



(c) ^*>o 



(d) * c 



(e) *^->^*t 
CVSTEP) 



(f) EGR* 



-*vstep 



■*(7) 000-337 1 72 (P2000-3 358 



(51) Int. CI . 7 

F 0 2 M 25/07 



5 7 0 
580 



F I 

F 0 2 M 25/07 



35/10 



3 11 



35/10 



570C 
580B 
580F 
3 1 1 E 



F?— 3G062 AA01 BAOO CA04 DA04 EA11 



EB10 EC17 FA08 GA01 GA04 

GA06 GA08 GA22 
3G065 AA09 CA12 DA02 DA06 EA04 

FA02 FA12 GA05 GA10 GA14 

GA46 GA47 
3G084 AA01 BA19 BA20 CA04 DA04 

DA10 EB12 EC07 FA08 FA10 

FA20 FA33 FA37 
3G092 AA02 AA17 AB03 DC09 DC12 

DG06 DG08 EA22 EC01 EC09 

FA09 FA17 GA11 GB01 HA01Z 

HD07X HD09X HD09Z HE01Z 

HE08Z HF08Z 
3G301 HA02 HA13 J All JA25 KA14 

KB01 LAOO LC04 LC07 MA15 

NB06 NC02 ND02 NE03 NE22 

PA04Z PD14Z PD15A PE01Z 

PE08Z PF03Z 



&m 2000-337172 
Abstract 



PROBLEM TO BE SOLVED: To prevent the initial excessive exhaust gas recirculation by the effect 
of an exhaust pressure at the same t ime when the exhaust gas reci rculat ion is started at an ear ly 
stage when an exhaust shutter valve is opened. 

SOLUTION: When an exhaust shutter valve (b) is closed to improve a heat ing performance, the exhaust 
gas recirculation is stopped as the exhaust pressure is high. As the exhaust shutter valve (b) 
is opened slowly to avoid a torque sudden change, the exhaust pressure change becomes gentle, 
but the opening (step number) (e) of the exhaust gas recirculation control valve is corrected 
to a smal I value at the initial stage and increased so as to be a target opening #VSTEP gradual ly. 
The excessive exhaust gas recirculation is not generated by the effect of the exhaust pressure 
before the exhaust shutter valve (b) is fully opened and the target exhaust gas recirculation 
rate can be obtained from the initial stage. 



